Summary Purulent pericarditis secondary to pneumococcal pneumonia is a rare entity, and often underestimated despite being associated with a high mortality rate. We report a case of a man who developed a cardiac tamponade related to a previously unknown pneumococcal pneumonia. In conclusion, we emphasize the need of repeated clinical and echocardiographic exams.
Introduction
Streptococcus pneumoniae is the most common bacterium responsible for community-acquired pneumonia in immunocompetent individuals. Since the widespread use of antibiotics, complications secondary to invasive S. pneumoniae infections such as purulent pericarditis have become rare [1] [2] [3] . Purulent pericarditis occurs chiefly in patients who have other co-morbidities such as diabetes, immunosuppression, previous cardiac surgery, or chronic alcoholism [4] . Specific serotypes associated with a high level of antibiotic resistance may be selectively involved in purulent pericarditis [5] .
The diagnosis of purulent pericarditis is challenging, because of both the low incidence of this event and the nonspecific presenting symptoms [1, [4] [5] [6] [7] . Nevertheless, achieving the diagnosis is crucial, as mortality remains high and surgical drainage is often required [8] . We report the case of a middle-aged man who had purulent pericarditis which revealed pneumococcal pneumonia.
Case report
A 45-year-old man from Senegal presented at the emergency department of our hospital for chest pain. He had heterozygous sickle-cell disease (A/S, 65%/35%) and had been living in France for 2 years without returning to Africa.
His body temperature was normal but he reported chills 24 h earlier. He reported no cough, headache, or other symptoms consistent with a viral illness. His chest pain was very severe in all positions and increased during e62 P. Cronier et al.
inspiration. His systolic blood pressure was 120 mmHg and his heart rate 90/min. No heart murmurs or pericardial rub were heard. There was no polypnea, neck vein congestion, or hepatomegaly. Crackles were heard over the lung bases, being more intense on the right. The only abnormal electrocardiographic finding was PQ segment depression seen in lead II (Fig. 1A) .
The chest radiograph showed a normal-sized cardiac shadow and moderate bilateral opacities in the lung fields. Computed tomography of the chest did not visualize any evidence of pulmonary embolism or aortic dissection; ground-glass opacities and alveolar condensations were seen in the two lower lung lobes.
Laboratory test results were as follows: C-reactive protein (CRP), 118 mg/L; leukocyte count, 8600/mm 3 ;
procalcitonin, 0.41 ng/mL; creatine phosphokinase, 584 U/L (N, 20-215); troponin Ic, normal; creatinine, 142 mol/L (N, 50-90); and DDimers, 1572 ng/mL (N, <500). He was given a diagnosis of pneumonia and a prescription for clarithromycin and returned to his home. Just before he left, an echocardiogram was performed to look for a pericardial reaction. The only abnormality was a 2-mm pericardial effusion beside the left chambers associated with a pericardial thickening.
The following day, he came back to the hospital because of persistent chest pain. He still had no fever but his CRP level was 309 mg/L, his procalcitonin level was 4.5 ng/ml, and his leukocyte count was 23,700/mm 3 . A repeat electrocardiogram showed ST elevation in all the leads (Fig. 1B) . A fever of 39
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He was admitted to the cardiology unit and given amoxicillin 1 g three times a day and erythromycin. After 24 h, the chest radiograph showed pneumonia of the right lower lobe.
On the next day, two blood samples were positive for S. pneumoniae and the erythromycin was consequently stopped (good antibiotic susceptibility for amoxicillin and clarithromycin previously prescribed). A repeat echocardiogram showed a circumferential effusion that was most abundant (10 mm) under the left ventricle but without echogenic fluid. There was no evidence of right chamber compression. The left ventricular ejection fraction was 65% and there were no valvular abnormalities ( Fig. 2A) . Colchicine was added to the treatment regimen.
Over the next 4 days, the chest pain abated, the fever resolved, and the levels of inflammatory markers declined. However, pulsus paradoxus developed. There was no dyspnea or evidence of right heart failure, and the hemodynamic parameters were stable. Another echocardiogram showed an increase in the pericardial effusion from 20 to 25 mm, with compression of the right chambers, respiratory variations of all flows (aortic, mitral, tricuspid, and pulmonary), and an inferior vena cava variation less than 20%, suggesting cardiac tamponade (Fig. 2B) . Fibrin was present in the pericardial effusion.
He was then taken to the cardiac surgery unit of another hospital, where surgical pericardial drainage performed on the same day recovered 400 ml of fluid with 340 leukocytes per mm 3 (94% of polymorphonuclear cells). Findings were negative from the direct microscopic examination, cultures, and 16S rRNA test for S. pneumoniae. Our diagnosis was purulent S. pneumonia pericarditis with negative microbiological tests due to the 7 days of antibiotic therapy.
Amoxicillin 2 g three times a day was given for 15 days after the surgical drainage. He achieved a full recovery. The spleen was normal by ultrasonography of the abdomen, and there was no evidence of immune deficiency. He was discharged after 20 days of hospitalization.
Discussion
Since the introduction of antibiotics, purulent pericarditis complicating pneumonia has become rare. Thus, published data on this complication are available only as case reports [1, 2, 9] . Although most patients had co-morbidities (e.g. diabetes, immunosuppression, or alcoholism), 4 of 15 patients in one case-series had no known risk factors [6] .
Purulent pericarditis can be related to hematogenous dissemination of the organism. In most cases, however, the infection spreads from a focus of pneumonia to the pericardium. Thus, empyema is common in patients with purulent pericarditis. Specific S. pneumonia strains may be more likely than others to induce pericarditis. For instance, non-encapsulated strains characterized by marked hydrophobicity exhibit increased adhesion to human epithelial cells, which may increase the risk of pericarditis.
Although purulent pericarditis is rare, establishing the diagnosis is crucial, for several reasons. First, the mortality rate has decreased since the introduction of antibiotics but remains high [6] . Second, the presenting symptoms are often unremarkable (e.g. respiratory symptoms with a fever), which may delay the diagnosis [3, 9] , as suggested by Starling et al. [7] and confirmed by Go et al. in a study where 18% of patients had the diagnosis established only post-mortem [6] . Third, the increasing prevalence of multidrug-resistant bacteria may lead to a larger number of cases of purulent pericarditis in the future [5] . Finally, purulent pericarditis can cause tamponade [8] , which carries a risk of asystole by compression of the right heart cavities. Moreover it can evolve to pericardial constriction with chronic right heart failure (adiastole) requiring pericardectomy. Pericardial constriction was first described in patients with idiopathic pericarditis but is now a well-recognized complication of purulent pericarditis [9] .
The treatment of purulent pericarditis relies chiefly on antibiotics. In a study of 3 patients, penicillin G levels in the pericardial fluid 2 h after an intravenous infusion became significant; pericardial levels were already high after 30 min, and after 48 h no difference was found between the pericardial fluid and blood [8] . When tamponade develops, surgical or percutaneous drainage and lavage is mandatory [10] . The pericardial fluid should be subjected to microbiological studies.
In our case, the pericarditis (manifesting as typical chest pain) revealed the pneumonia, while the latter is the usual presentation. It also emphasizes the need for close clinical and echocardiographic monitoring, as tamponade developed after 7 days despite appropriate treatment with antibiotics and antiinflammatory drugs instead of 48-72 h seen in most reports of purulent pericarditis. However, the mechanism by which tamponade developed despite the treatment is unclear because the patient had no risk factors for pneumococcal pericarditis, and the S. pneumoniae strain recovered from blood samples was susceptible to antibiotics.
In conclusion, purulent pericarditis secondary to pneumococcal pneumonia has become very uncommon since the introduction of penicillin but must be diagnosed early given the risk of life-threatening tamponade. Pericardial effusion associated with bacterial pneumonia should be considered purulent, even when pericardial fluid samples are not available initially, and fluid drainage considered in the early course of care.
